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ABSTRACT # 

Fracture Resistance of Bonded CAD/CAM 
Restorations with Undermined Tooth Structure 

S.C. Arnason, 1 C.W. Bailey, 1 V.L. Guillory,' K.S. Vandewalle' 

'USAF, JBSA-Lackland, TX, USA, 3 USAF, Goodfellow AFB, TX, USA 


INTRODUCTION H RESULTS 



Colloquial conversations have been reported, in 
both educational and private practice settings, that 
bonded CAD/CAM restorations reinforce undermined 
cusps. 


OBJECTIVE 


The purpose of this study was to evaluate the 
fracture resistance of teeth with and without 
undermined tooth structure bonded with lithium- 
disilicate and resin-nano ceramic restorations. 


MATERIALS and METHODS 


Seventy extracted maxillary molars of similar 
size were used in this study. Thirty teeth were 
prepared with 3.0mm of buccal and lingual cusps 
remaining with undermined enamel (extended 
preparations) and thirty teeth were prepared with 
4.5mm of buccal and lingual cusps remaining 
(standard preparations). After scanning and milling 
(CEREC Omnicam, MCXL, Sirona), 10 teeth per 
preparation type were restored with lithium disilicate 
(e.max CAD, Ivoclar Vivadent), 10 teeth per 
preparation type were restored with resin-nano 
ceramic (Lava Ultimate, 3M/ESPE), and 10 teeth per 
preparation type were unrestored (negative control). 
An additional ten teeth were not prepared or 
restored (positive control). All seventy teeth were 
thermocycled (2000 cycles, 5° C - 55 & C, Sabri 
Dental Enterprises) and cyclically loaded (150N, 
100,000 cycles, 1Hz, Sabri Dental Enterprises). 
Specimens were fractured in a material testing 
device (Instron) using a Smm-diameter cylindrical 
piston resting on the buccal and lingual inclines. 
Data were analyzed with a two-way ANOVA/Tukey's 
and Dunnett’s (alpha=0.05)* Fracture modes were 
categorized as Type 1: isolated fracture of 
restoration, Type 2: isolated fracture of a small 
portion of the tooth, Type 3: restoration fracture 
involving 1 cusp, Type 4: fracture involving more 
than half of the tooth, without periodontal 
involvement and Type 5: fracture with periodontal 
involvement. 


The extended preparations with undermined 
cusps resulted in significantly less fracture strength 
than the standard preparations (p<0.00l). The 
unrestored teeth had significantly less fracture 
strength than the restored teeth (p<0,001), which 
were not significantly different from each other 
(p=0.623). All groups had significantly lower fracture 
strength than the unprepared group (p<Q.0Q7). 
Fracture modes are displayed in the graph below. 
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CONCLUSIONS 


Although bonded CAD/CAWS restorations 
reinforced tooth structure, fracture strength was 
significantly lower with teeth with undermined 
cusps. Type of material did not significantly affect 
fracture strength. Of the restored teeth, the 
extended preparations restored with e.max CAD had 
the least catastrophic factures. 
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